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METHOD 



(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a code assigning 
method in a backward channel synchronous radio mobile 
communication system which can synchronize backward 
channels and a recording medium having recorded programs 
for realizing the same method. 

SOLUTION: The code assigning method comprises a first step 
(S31) of receiving a time matching information of scramble 
codes from a base station by a mobile station, a second step 
(S35) of diffusing received data frames to generate diffusion i 
data by the mobile station utilizing orthogonal codes, and a 
third step (S37) of multiplying the diffusion data by the 
scramble codes based on the time matching information of 
the scramble codes to generate coded data by the mobile 
station. 
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ABSTRACT 



A method for assigning codes in an uplink of a synchronous 
code division multiple access (CDMA) telecommunication 
system is disclosed. The method for assigning a code in a 
reverse channel of a synchronous wireless telecommunica- 
tion system, comprising the steps of: a) at a mobile station, 
receiving time matching information of a scrambling code 
from a base station; b) at the mobile station, spreading data 
frame to be transmitted by an orthogonal code, thereby 
generating a spread data; and c) at the mobile station, 
multiplying the spread data by a scrambling code based on 
the time matching information of the scrambling code, 
thereby generating an encoded data. 
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METHOD FOR ASSIGNING CODES IN UPLINK 
OF SYNCHRONOUS WIRELESS 
TELECOMMUNICATION SYSTEM 

FIELD OF THE INVENTION 

[0001] The present invention relates to a method for 
assigning codes in an uplink of a synchronous code division 
multiple access (CDMA) telecommunication system; and, 
more particularly, to a method for assigning codes in an 
uplink of a synchronous CDMA telecommunication system 
in which a signal to be transmitted is spread by an orthogo- 
nal code and then multiplied by a scrambling code based on 
a synchronization control message from a base station. 

DESCRIPTION OF THE PRIOR ART 

[0002] A traffic channel between a base station and a 
mobile station in a conventional code division multiple 
access (CDMA) system includes a forward channel (down- 
link) and a reverse channel (uplink). At this time, multiple 
forward channels between the base station and multiple 
mobile stations located within coverage (cell) of one base 
station are synchronized with each other based on timing 
information. Therefore, when demodulating signals, inter- 
ference between the channels can be considerably reduced 
by using orthogonal codes that are orthogonal from each 
other. 

[0003] However, in the reverse channel, since the timing 
information is not used, the reverse channels cannot be 
synchronized. As the number of the reverse channels is 
increased, the interference in the reverse channel is 
increased. Therefore, capacity of the reverse channel is 
limited. 

[0004] To increase the capacity of the reverse channel, it 
is necessary for multiple reverse channels to be synchro- 
nized by using the same timing information. The reverse 
channels arc synchronized, and then, the interference 
between the reverse channels can be minimized by identi- 
fying the channels based on the orthogonal codes each 
having orthogonality. This method is referred to as "an 
uplink synchronous transmission scheme (USTS)". 

[0005] One of core technologies necessary for the USTS is 
a code assignment, which has not been developed. 

SUMMARY OF THE INVENTION 

[0006] Therefore, it is an object of the present invention to 
provide a method for assigning codes so as to synchronize 
reverse channels in an uplink of a synchronous CDMA 
telecommunication system. 

[0007] In accordance with an aspect of the present inven- 
tion, there is provided a method for assigning codes in a 
reverse channel of a synchronous wireless telecommunica- 
tion system, comprising the steps of: a) at a mobile station, 
receiving time matching information of a scrambling code 
from a base station; b) at the mobile station, spreading data 
frame to be transmitted by an orthogonal code, thereby 
generating a spread data; and c) at the mobile station, 
multiplying the spread data by a scrambling code based on 
the time matching information of the scrambling code, 
thereby generating an encoded data. 

[0008] In accordance with another aspect of the present 
invention, there is provided a method for assigning a code in 



a reverse channel of a synchronous wireless telecommuni- 
cation system, comprising the steps of: a) at a base station, 
transmitting time matching information of a scrambling 
code to a mobile station; b) at a base station, receiving an 
encoded data which is scrambled based on the time match- 
ing information from the mobile station; and c) decoding the 
encoded data by despreading and descrambling the encoded 
data. 

[0009] In accordance with further another aspect of the 
present invention, there is provided a computer readable 
recording medium in a mobile station having a processor, 
which stores instructions for executing a method for assign- 
ing a code in a reverse channel of a synchronous wireless 
telecommunication system, the method comprising the steps 
of: a) at a mobile station, receiving time matching informa- 
tion of a scrambling code from a base station; b) at the 
mobile station, spreading data frame to be transmitted by an 
orthogonal code, thereby generating a spread data; and c) at 
the mobile station, multiplying the spread data by a scram- 
bling code based on the time matching information of the 
scrambling code, thereby generating an encoded data. 

[0010] In accordance with still further another aspect of 
the present invention, there is provided a computer readable 
recording medium in a base station having a processor, 
which stores instructions for executing a method for assign- 
ing a code in a reverse channel of a synchronous wireless 
telecommunication system, comprising the steps of: a) at a 
base station, transmitting time matching information of a 
scrambling code to a mobile station; b) at a base station, 
receiving an encoded data which is scrambled based on the 
time matching information from the mobile station; and c) 
decoding the encoded data by despreading and descrambling 
the encoded data. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0011] Other objects and aspects of the invention will 
become apparent from the following description of the 
embodiments with reference to the accompanying drawings, 
in which: 

[0012] FIG. 1 is a block diagram of an encoder applied to 
the present invention; 

[0013] FIG. 2 is a diagram for illustrating data formats of 
an orthogonal code and a scrambling code in which there are 
two mobile stations, and for showing a method of matching 
timing of codes in a node B in accordance with the present 
invention; and 

[0014] FIG. 3 is a flow chart of a code assigning method 
in an uplink of a synchronous wireless telecommunication 
system in accordance with the present invention. 

PREFERRED EMBODIMENTS OF THE 
INVENTION 

[0015] Uplink synchronous transmission scheme (USTS) 
technology will be described in more detail. 

[0016] When a mobile station located in a coverage (cell) 
of a base station tries to set up a call through a reverse 
channel, a node B (base transceiver station) of the base 
station sets a reference time based on a round trip propaga- 
tion delay and computes time offset between the reference 
time and start time of frame of the mobile station trying to 
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set up the call. When the mobile station receives a signal 
from the base station, also, the base station computes time 
offset between the reference time and start time of frame of 
the mobile station. The base station informs the mobile 
station of the time offset through a control information 
channel. The mobile station adjusts start time of its frame in 
a transmission channel to the reference time of the base 
station. 

[0017] Another mobile station adjusts start time of its 
frame based on the time offset received from the base 
station. The time offset is necessary for the mobile station to 
generate a scrambling code to be multiplied by transmission 
data. Each scrambling code is assigned to a base station, and 
all the mobile stations in the coverage of the base station use 
the same scrambling code. The scrambling code is multi- 
plied by the transmission data in order to identify the base 
station to which the transmission data is transmitted. 

[0018] All the mobile stations within the coverage of the 
same base station have the same reference time, such that the 
orthogonal code can be used. 

[0019] The orthogonal code has a faster chip rate than that 
of the transmission data. A bandwidth of the transmission 
data is increased to 1/chip rate by being multiplied by the 
orthogonal code. The orthogonal code is referred to as "a 
spreading code". In the forward channel, the orthogonal 
code is also referred to as "a channelization code". Since the 
orthogonal code has a high correlation between the same 
codes, the orthogonal code is accurately decoded. However, 
the orthogonal code has zero (0) correlation with the other 
codes. Therefore, the orthogonal code can make the corre- 
lation between the channels zero (0). In other words, the 
correlation between one channel and another channel spread 
by a different orthogonal codes is zero (0). 

[0020] There are multiple channels from the mobile sta- 
tion to the base station. Each of the multiple channels is 
multiplied by a different orthogonal code in order to identify 
the channel and then multiplied by the same scrambling 
code in order to synchronize the multiple channels. 

[0021] As mentioned above, one scrambling code is 
assigned to all of the mobile stations within the same cell, 
and the channels of the mobile stations are synchronized, 
thereby being capable of using the orthogonal characteristics 
between the channels. 

[0022] Hereinafter, embodiments of the present invention 
will be described in detail referring to the accompanying 
drawings. 

[0023] FIG. 1 is a block diagram of an encoder applied to 
the present invention. 

[0024] Referring to FIG. 1, a signal to be transmitted is 
spread by being multiplied by an orthogonal code (spreading 
code) in a first multiplier 11, to thereby generate a spread 
signal. The spread signal is scrambled by being multiplied 
by the scrambling code in a second multiplier 12. 

[0025] When decoding a received signal, the received 
signal is descrambled and then despread, such that an 
original signal is obtained. 

[0026] FIG. 2 is a diagram for illustrating data formats of 
an orthogonal code and a scrambling code in which there are 
two mobile stations, and for showing a method of matching 
timing of codes in a node B. 



[0027] The reference numeral "a" and "b" denote orthogo- 
nal codes, "s" a scrambling code. A spreading factor is 256. 

[0028] Referring to FIG. 2, data frame in each of mobile 
stations within a cell has a different start time, because each 
of the mobile stations independently tries to set up a call. 
The base station informs each mobile station of the time 
offset from the reference time, such that each of the mobile 
stations can have the same reference time. The scrambling 
code which is multiplied to the multiple channels at the same 
time has the same number of chip. 

[0029] When a first mobile station tries to set up a call, 
from front of the first frame to end of the last frame of a first 
channel of the first mobile station are multiplied by chips S 0 
to S 38390 of a scrambling code. When a second mobile 
station tries to set up a call during communication between 
the first mobile station and the base station, from front of the 
first frame to end of the last frame of a second channel are 
multiplied by chips S 5120 to S 38390 and S 0 to S 5119 of the 
scrambling code. 

[0030] The second channel is delayed from the first chan- 
nel by the time offset_(256x n chip), however, the scram- 
bling code multiplied by the data frame in the second 
channel at time A is S 5120 which is the same as the first 
channel. At time B, one frame of the first channel is end and 
the frame of the second channel is not end, however, the 
scrambling code of the second channel is newly started as 
the same as that of the first channel. 

[0031] Therefore, the data frame in the channel for each of 
the mobile stations is multiplied by the same scrambling 
code at the same time. The decoder of the base station can 
entirely obtain the data from the mobile stations by descram- 
bling the received signals which are synchronized and can 
reduce interference between the channels by despreading the 
descrambled signals. 

[0032] Here, the scrambling code and the frame has the 
same length, 38400 chips, and the scrambling code is 
multiplied by one frame. A slot has a length of 2560 chips, 
the orthogonal code is repeatedly multiplied by 256-chip 
(Viu slot) of the data frame. 

[0033] FIG. 3 is a flow chart of a code assigning method 
in an uplink of a synchronous wireless telecommunication 
system in accordance with the present invention. 

[0034] A mobile station receives a synchronization control 
message from a base station at step S31. The synchroniza- 
tion control message includes time matching information 
that m_th slot of the spread data should be multiplied by 
n_th chip of the scrambling code. Here, m and n are integer 
numbers lager than 0. 

[0035] Data frames to be transmitted are inputted to an 
encoder bit by bit at step S33. 

[0036] In the mobile station, one data frame, 150 bits, is 
divided into 15 slots, and one slot is multiplied by a 256-chip 
orthogonal code, thereby spreading a bit into 256 chips at 
step S35. One frame is spread into 38400 chips. 

[0037] The spread data is multiplied by the scrambling 
code based on the time matching information of the syn- 
chronization control message, thereby generating an 
encoded data at step S37. In other words, the spread data is 
multiplied by the scrambling code corresponding to the start 
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slot of the frame based on the synchronization control 
message. By multiplying the same scrambling code to the 
channels of all mobile stations in the same cell at the same 
time, the decoder of the base station can perform accurate 
descrambling of the received signals from the mobile sta- 
tions. 

[0038] The encoded data is transmitted to the base station 
at step S39. 

[0039] Using the code assigning method according to the 
present invention, the uplink synchronous transmission 
scheme is implemented, and the interference between the 
reverse channels can be minimized, to thereby increase 
capacity of the base station. By synchronizing the channels, 
orthogonality between the channels can be effectively used, 
thereby increasing quality of the communication. 

[0040] Although the preferred embodiments of the inven- 
tion have been disclosed for illustrative purposes, those 
skilled in the art will appreciate that various modifications, 
additions and substitutions are possible, without departing 
from the scope and spirit of the invention as disclosed in the 
accompanying claims. 

What is claimed is: 

1. A method for assigning codes in a reverse channel of a 
synchronous wireless telecommunication system, compris- 
ing the steps of: 

a) at a mobile station, receiving time matching informa- 
tion of a scrambling code from a base station; 

b) at the mobile station, spreading data frame to be 
transmitted by an orthogonal code, thereby generating 
a spread data; and 

c) at the mobile station, multiplying the spread data by a 
scrambling code based on the Lime matching informa- 
tion of the scrambling code, thereby generating an 
encoded data. 

2. The method as recited in claim 1, wherein the time 
matching information of the scrambling code is transmitted 
from the base station to the mobile station through a syn- 
chronization control message. 

3. The method as recited in claim 1, wherein the time 
matching information of the scrambling code includes infor- 
mation indicating that m_th slot of the spread data should be 
multiplied by n_th chip of the scrambling code (here, m and 
n are integer numbers). 

4. A method for assigning a code in a reverse channel of 
a synchronous wireless telecommunication system, com- 
prising the steps of: 



a) at a base station, transmitting time matching informa- 
tion of a scrambling code to a mobile station; 

b) at the base station, receiving an encoded data which is 
scrambled based on the time matching information 
from the mobile station; and 

c) at the base station, decoding the encoded data by 
despreading and descrambling the encoded data. 

5. The method as recited in claim 4, wherein the time 
matching information of the scrambling code is transmitted 
from the base station to the mobile station through a syn- 
chronization control message. 

6. The method as recited in claim 4, wherein the time 
matching information of the scrambling code includes infor- 
mation indicating that m_th slot of the spread data should be 
multiplied by n_th chip of the scrambling code (here, m and 
n are integer numbers). 

7. A computer readable recording medium in a mobile 
station having a processor, which stores instructions for 
executing a method for assigning a code in a reverse channel 
of a synchronous wireless telecommunication system, the 
method comprising the steps of: 

a) at a mobile station, receiving time matching informa- 
tion of a scrambling code from a base station; 

b) at the mobile station, spreading data frame to be 
transmitted by an orthogonal code, thereby generating 
a spread data; and 

c) at the mobile station, multiplying the spread data by a 
scrambling code based on the time matching informa- 
tion of the scrambling code, thereby generating an 
encoded data. 

8. A computer readable recording medium in a base 
station having a processor, which stores instructions for 
executing a method for assigning a code in a reverse channel 
of a synchronous wireless telecommunication system, com- 
prising the steps of: 

a) at a base station, transmitting time matching informa- 
tion of a scrambling code to a mobile station; 

b) at the base station, receiving an encoded data which is 
scrambled based on the time matching information 
from the mobile station; and 

c) at the base station, decoding the encoded data by 
despreading and descrambling the encoded data. 



